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(57) ABSTRACT 

Aprocess, referred to as alpha discrimination, for processing 
a texture data value in a computer graphics display system. 
With a preferred embodiment, the process of alpha discrimi 
nation occurs during the rendering of a drawing primitive 
between the stages of texture memory fetch and texture ?lter 
in the traditional graphics pipeline. After an initial texture 
data value is fetched, or identi?ed, a determination is made 
as to whether the discrimination procedure is enabled or not 
enabled. If that procedure is not enabled, then the initial 
texture data value is passed to a predetermined element of 
the graphics display system, such as the texture ?lter. But if 
the discrimination procedure is enabled, then a preset test is 
performed. The initial texture data value is processed on the 
basis of the result of the test to produce a processed texture 
data value, and that processed texture data value is then 
passed to the predetermined element of the graphics display 
system. 

46 Claims, 14 Drawing Sheets 
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{TextureAlphaDiscriminator::~ TextureAlphaDiscriminator() 
} 
void TextureAlphaDisoriminator::Go() 
{ 
unsigned int CommandValue, matchO, matcht, match2, match3; 

// check command register 
it (*Commandlnput & 1 !-0) // it command valid 

CommandValue = (*Commandlnput & Oxtl) >> 1; 

switch (CommandVaIue) 
{ 

case 1: // Set Control Word 
TexAlphaDiscrimlnatorCtrl = ((*Commandlnput)» 8); 
break; 
case 2: // Set Alpha Reference Value 
TextureAlphaFlel = ((*Commandlnput)» 8) & Oxtl; 
break; 

case 3: // Set Replacement True Value 
TrueValue = ((*Commandlnput) >>8) & Oxtl; 

break; 
case 4: // Set False Value 
FalseValue = ((*Commandlnput) >> 8)& Oxtl; 
break; 

} 
*Commandlnput : *Commandlnput & Oxte; // Clear Command Valid bit 
return; 

} 
FIG. 5C 
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Command Input Format Command and Data Formats Used 
———-————32 Bits Wide By The Alpha Discriminator 
Bit 0 Command Valid it set (set to zero by discriminator after command processed) 
Bits 1 - 7 Command ID 
Bits 8 - 31 Command Data 

Update Texture Alpha Discrimination Control Word Command Format 
Bit 0 Command Valid if set (set to zero by discriminator after command processed) 
Bits 1 - 7 Command lD(t - Update Control Word) 
Bits 8- 15 New Texture Alpha Discrimination Control Word Value 
Bits 16 - 31 Reserved(Set to zero) 
Update Texture Alpha Reterence Value Command Format 
32 Bits Wide 
Bit 0 Command Valid it set (set to zero by discriminator after command processed) 
Bits 1 - 7 Command lD(2 - Update Reterence Value) 
Bits 8 - 15 Reterence Value(0 - 255) 
Bits 16 - 31 Reserved(Set to zero) 
Update Replacement True Value Command Format 
32 Bits Wide 
Bit 0 Command Valid it set (set to zero by discriminator alter command processed) 
Bits 1 - 7 Command lD(3 - Update Replacement True Value) 
Bits 8 - 15 True Value(0 - 255) 
Bits 16- 31 Reserved(Set to zero) 
Update False Value Command Format 
32 Bits Wide 
Bit 0 Command Valid it set (set to zero by discriminator after command processed) 
Bits t - 7 Command lD(4 - Update False Value) 
Bits 8 - 15 False Value(0 - 255) 
Bits 16 - 31 Reserved(Set to zero) 
Texture Alpha Discrimination Control Word Format 
32 Bits Wide 
Bit0 Enable Alpha Modification (0 - Disable 1 - Enable) 
Bits 1 Replace/Modulate Alpha Bits(0 - Replace 1 - Retain) 
Bits 2 Enable Color Moditication(0 - Disable 1 - Enable) 
Bits 3 Replace/Modulate Color Bits(0 - Replace 1 - Retain) 
Bits 4 Enable True Result it texel alpha is equal to texture alpha reterence value 
Bits 5 Enable True Result it texel alpha is greater than texture alpha reference value 
Bits 6 Enable True Result if texel alpha is less than texture alpha reterence value 
Bits 7 Enable True Result it texel alpha is equal to zero 
Bits 8 Replace Alpha Bits With Ones if set 
Texture Alpha Reterence Value 
8 Bits Wide 
Bits 0 - 7 Texture Alpha Reterence Value(0-255) 

Texel ln ut Format 
32 Bits Wide 
Bit 0 - 7 Texel Alpha Channel (0-255) 
Bits 8- 15 Texel Blue Channel (0-255) 
Bits 16 - 23 Texel Green Channel (0-255) 
Bits 24 - 31 Texel Red Channel (0-255) 

Texel Output Format 
32 Bits Wide 

Bit 0 - 7, 1Texel‘ghphaéiilhannew-25?) Bits 8 - 15 exe ue anne -255 
Bits 16-23 Texel Green Channel (0255) FIG_ 5| 
Bits 24 - 31 Texel Red Channel (0-255) 
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TEXTURE ALPHA DISCRIMINATION A 
METHOD AND APPARATUS FOR 

SELECTIVE TEXTURE MODULATION IN A 
REAL TIME GRAPHICS PIPELINE 

FIELD OF THE INVENTION 

This invention generally relates to computer graphics 
systems; and more speci?cally, the invention relates to the 
techniques of real time rendering With texture mapping in 
the ?eld of computer graphics systems. 

BACKGROUND OF THE INVENTION 
Texture Mapping 

Texture mapping is a commonly employed technique for 
adding detail in computer graphics rendering to achieve a 
high degree of realism in the rendered image. Each draWing 
primitive (i.e. each polygon) is speci?ed With texture coor 
dinates at its vertices Which describe corresponding loca 
tions Within an array of memory locations in a memory 
storage device, referred to as a texture. As the primitive is 
rasteriZed pixel-by-pixel, the texture coordinates are inter 
polated to arrive at a corresponding texel address Within the 
texture. 

The contents of the texture at the interpolated address are 
fetched from the memory device and are used to affect the 
color of the pixel value stored in the frame buffer. There are 
a number of Ways that a texel value can affect the color of 
the pixel stored in the frame buffer. In most cases, the texel 
value is used to either modulate or replace a luminance or 
color value interpolated betWeen color or luminance values 
speci?ed or computed at the vertices of the draWing primi 
tive. 
Alpha Blending 

In computer graphics and image processing, it often is 
necessary to combine color values from separate sources 
into a composite color value. It is a standard practice in the 
?eld of computer graphics to represent an image as a set 
pixels each of Which has four distinct values: Red, Green, 
Blue, and Alpha. Red, Green and Blue are additive primary 
components in the RGB color space. The alpha channel 
contains information used to Weight the Red, Green, and 
Blue values When combining them With colors from other 
sources. Also, the alpha channel is often used to represent 
the opacity of a material or the amount of pixel area covered 
by a polygon. 
When a translucent or partially covered pixel is to be 

Written to a location in the frame buffer, the incoming value 
may be combined With the value already stored at the 
location and the resulting composite color may be stored in 
the location. The alpha values are used to Weight the 
contribution of the source (incoming) value With the desti 
nation (current) value in proportion to each value’s opacity 
or area. Various operating standards, such as Open GL and 
Direct 3D, alloW applications to specify conditions based 
upon the alpha value of an incoming pixel Where a pixel 
Write can be avoided (for example, When Alpha is equal to 
or nearly Zero and the incoming pixel Would have little or no 

effect). 
Computation of Alpha From Depth Texture Comparison 
Aprocedure in Which depth values are compared against 

a texture coordinate is disclosed in “Fast ShadoWs and 
Lighting Effects Using Texture Mapping”, Computer 
Graphics (SIGGRAPH 1992 Proceedings), Vol. 26, No. 2, 
July 1992, pages 249—252, by M. Segal, C. Korobkin, R. van 
WidenFelt, J. Foran, and P. Haeberli. More speci?cally, this 
paper details a technique Where four depth values fetched 
from a texture map are compared against a third texture 
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2 
coordinate Which is interpolated betWeen values speci?ed at 
the vertices of the draWing primitive. If the depth texel’s 
value is equal to or greater than the value of the third texture 
coordinate, then the texels value is replaced With a value of 
1.0 otherWise the value is replaced With a value of 0.0. The 
resulting four texel values are then bilinearly interpolated to 
arrive at a single value betWeen 0.0 and 1.0 Which replaces 
the incoming pixel fragment’s alpha value. Thus the frag 
ment color interpolated betWeen values speci?ed at the 
vertices is attenuated by the alpha value before it is stored in 
the frame buffer. 

SUMMARY OF THE INVENTION 

An object of this invention is to provide a process, 
referred to as alpha discrimination, that is a method of 
enhancement to the process of texture mapping and Which 
alloWs a texture to be selectively applied to incoming pixel 
fragments. 
Another object of this invention is to provide an 

apparatus, called the alpha discriminator design block, 
Which can be inserted into computer graphics rendering 
hardWare to achieve the effects of alpha discrimination. 
Alpha Discrimination 

With a preferred embodiment of this invention, the pro 
cess of aldha discrimination occurs during the rendering of 
a draWing primitive betWeen the stages of texture memory 
fetch and texture ?lter in the traditional graphics pipeline. To 
enable the process of alpha discrimination, the host appli 
cation preferably sets a control state variable to a non-Zero 
value. To disable alpha discrimination the host application 
sets this variable to Zero. When the control state variable is 
set to Zero, the process of alpha discrimination merely passes 
the texel data from the texture memory fetch process to the 
texture ?lter process unmodi?ed. When the control state 
variable is set to a non Zero value, the process of alpha 
discrimination compares the alpha value of each texel 
fetched from memory against a reference state variable 
according to criteria speci?ed in the control state variable. 
With the embodiment described herein in detail, both the 

reference and control variables are set by the host applica 
tion prior to issuing commands to begin rendering the 
draWing primitives Which Will be affected by them. If the 
result of the comparison betWeen the texel’s alpha value and 
the value stored in the reference variable is true, then the bits 
of the texel speci?ed in the control state variable either retain 
their original input values or are replaced With ones 
(depending on Whether the control state variable indicates 
modulation or replacement). OtherWise the bits of the texel 
speci?ed in the control state variable are cleared. Each 
modi?ed texel is passed on to the texture ?ltering process 
and the alpha discrimination process is complete. 

For example, the process of alpha discrimination may be 
controlled by the host application using tWo control com 
mands: 

SetTexAlphaDiscriminationCtrl (unsigned CtrlVal) and 
SetTextureAlphaRef (unsigned RefVal). 
SetTextureAlphaRef(unsigned RefVal) sets the reference 

state variable, Which may be identi?ed as TextureAlphaRef, 
to the value speci?ed in the argument RefVal. TextureAl 
phaRef Will retain this value until the next time 
SetTextureAlphaRef(unsigned RefVal) is issued by the host 
application. 

SetTexAlphaDiscriminationCtrl (unsigned CtrlVal) sets 
the control state variable, Which may be identi?ed as 
TexAlphaDiscriminationCtrl, to the value speci?ed by the 
argument CtrlVal. TexAlphaDiscriminationCtrl Will retain 
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this value until the next time SetTexAlphaDiscriminationC 
trl (unsigned CtrlVal) is issued by the host application. The 
TexAlphaDiscriminationCtrl state variable describes the cri 
teria of comparison, Which bits of the fetched texel (if any) 
are to be modi?ed With the results of the alpha channel’s 
compare against the reference value, and hoW those bits are 
to be modi?ed. 
Alpha Discriminator Design Block 

The alpha discriminator design block is an apparatus 
Which may be inserted betWeen the texture memory fetch 
design block and the texture ?lter design block of a hardWare 
graphics accelerator. For each texel output provided by the 
texture memory fetch design block the alpha discriminator 
has a texel input and a texel output. The alpha discriminator 
design block has a control Word register similar to the 
TexAlphaDiscriminationCtrl state variable described in the 
section above and an N-bit reference value register (Where 
N is the number oL bits used to represent alpha in the texel 
output of the texture memory fetch design block) Which is 
used to hold a reference value similar to the TextureAl 
phaRef described above. 

The control Word register conveys the criteria of the 
comparison, Which bits (if any) of the incoming texels are to 
be modi?ed With the results of the compare, and hoW those 
bits are to be modi?ed. If the control Word states that no bits 
are to be modi?ed, then the texel data passes through the 
texture alpha discriminator design block unmodi?ed. In 
addition, preferably, the control Word includes a bit that, 
When set, speci?es that all the alpha bits are to be set to a 
predetermined constant value such as one. 

Further bene?ts and advantages of the invention Will 
become apparent from a consideration of the folloWing 
detailed description, given With reference to the accompa 
nying draWings, Which specify and shoW preferred embodi 
ments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts the location of a Texture Alpha Discrimi 
nator design block in a texture mapped graphics pipeline. 

FIGS. 2A and 2B shoW the data How Within the process 
of Alpha Discrimination operating on a single texel. 

FIG. 3 schematically shoWs a graphics adapter board 
having the alpha discriminator design block. 

FIG. 4 illustrates a computer hardWare system that may be 
used in the practice of this invention. 

FIGS. 5A—5I shoWs the C++ source code that performs 
the process of Alpha Discrimination. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 generally illustrates a portion of a texture mapped 
graphics pipeline 10, including a Texture Memory Fetch 12, 
a Texture Alpha Discriminator 14, and a Texture Filter 16. 
Generally, in operation, the Texture Memory Fetch retrieves 
one or more texels from the memory containing texture data, 
and passes the data into the Texture Alpha Discriminator 
Which may or may not alter the texel data. The Texture Alpha 
Discriminator passes the texel data to the Texture Filter 
Which blends or selects texel red, green, blue and alpha 
values. 

FIGS. 2A and 2B depict data How Within the process of 
Alpha Discrimination operating on a single texel. The texel 
data has been fetched from memory, as represented by block 
32. If TexAlphaDiscriminationCtrl states that none of the 
alpha bits or color bits in the texel are to be modi?ed, as 
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4 
represented by block 33, the texel data is passed on 
(unmodi?ed) to the texture ?lter, as represented by block 35. 
If, hoWever, alpha discrimination is enabled, the process 
proceeds to block 34 Where the alpha bits of the input texel 
data are compared against the TextureAlphaRef state vari 
able using each criteria of comparison enabled in the Tex 
AlphaDiscrimiantionCtrl state variable. 

If the result of any of the enabled criteria of comparison 
test as TRUE, then the texture alpha discrimination test 
result is YES, as represented in block 40, and the texture data 
is processed according to a TRUE test result. In contrast, if 
none of the enabled criteria of comparison test as TRUE, 
then the texture alpha discrimination test result is NO, as 
represented by block 42, and the texture data is processed 
according to a FALSE test result. With the embodiment of 
the invention disclosed herein in detail, if any of the enabled 
criteria compare as TRUE then those bits of the texel Which 
have been speci?ed for modi?cation in the TexAlphaDis 
criminationCtrl state variable are modi?ed in the manner 
speci?ed by the TexAlphaDiscriminationCtrl state variable. 

In particular, if any of the enabled criteria compare as 
TRUE, then the process proceeds to block 40 and then to 
blocks 44 and 46. HoWever, if none of the enabled criteria 
compare as TRUE, then the process moves on to blocks 42 
and then to blocks 50 and 52. At blocks 44, 46, 50 and 52, 
the process checks the control Word to determine Whether 
the color bits, the alpha bits or both the color and alpha bits 
are to be modi?ed according to the test results. 

If, at block 44, the color bits are to be modi?ed according 
to the test results, the process proceeds to block 54, Where 
a check is made to determine Whether the alpha discrimi 
nator is in the retain or replace mode. If the alpha discrimi 
nator is in the replace mode, then the color bits are set to a 
user speci?ed predetermined value, represented as 
TrueValue, at block 56, and then passed on to the texture 
?lter. If the process is in the retain mode, the color bits are 
passed unmodi?ed to the texture ?lter at block 60. Also, if 
at block 44, it is determined that the color bits are not to be 
modi?ed according to the test results, then these bits are 
passed unmodi?ed to the texture ?lter at block 62. 

If, at block 46, the alpha bits are to be modi?ed according 
to the test results, then the procedure moves on to block 64, 
Where a check is made to determine Whether the control 
Work speci?es the retain or the replace mode. If the control 
Word speci?es the replace mode, then at block 66, the color 
bits are replaced With the value TrueValue, and then passed 
on to the texture ?lter at block 66. If the control Word 
speci?es the retain mode, the alpha bits are passed unmodi 
?ed on to the texture ?lter, as represented by block 70. 

If, at block 46, the alpha bits are not to be modi?ed 
according to the test results, then the routine proceeds to 
block 72, Where a check is made to determine Whether the 
control Word speci?es that the alpha bits are alWays to be set 
to 1.0. If this is to be done, those bits are set to 1.0 at block 
74, and this alpha value is passed to the texture ?lter at block 
74. If the alpha bits are not to be set to 1.0, then the alpha 
bits are passed unmodi?ed to the texture ?lter, as represented 
by block 76. 

If, at block 50, the control Word speci?es that the color 
bits are not to be modi?ed according to the test results, then 
those bits are passed unmodi?ed to the texture ?lter, as 
represented by block 80. If those color bits are to be 
modi?ed, then they are set to Zero and passed on to the 
texture ?lter, as represented by block 82. 
At block 52, if the control Word speci?es that the alpha 

bits are to be modi?ed according to the test results, the 
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routine proceeds to block 84, Where a check is made to 
determine Whether the control Word speci?es that the alpha 
bits are to be set to 1.0. If these bits are to be set to 1.0, this 
is done at block 86 and the neW alpha value is passed on to 
the texture ?lter. If the control Word does not specify that the 
alpha bits are to be set to 1.0, then, at block 90, the alpha bits 
are set to a user speci?ed predetermined value, represented 
as FalseValue, and this neW alpha value is passed on to the 
teXture ?lter. 

At block 52, if the control Word speci?es that the alpha 
bits are not to be modi?ed according to the test results, the 
routine moves on to block 92, Where, like at block 84, a 
check is made to determine Whether the control Word 
speci?es that the alpha bits are to be set to 1.0. If the alpha 
bits are to be so set, this is done at block 94 and the neW 
alpha value is sent on to the teXture ?lter. HoWever, if the 
alpha bits are not to be set to 1.0, then, as represented by 
block 96, the alpha bits are passed unmodi?ed on to the 
teXture ?lter. 

In the preferred embodiment, as described above, the 
Texture Alpha Discriminator can be enabled to modify tWo 
groups of bits. These tWo sets are the color bits (those bits 
representing the Red, Green, and Blue color components in 
RGB color space) and the alpha bits (those bits used to 
Weight the contribution of the teXel color When it is com 
bined or composited With other colors such as the color 
interpolated across the polygon or stored in the frame buffer) 
and modi?cation can be enabled for one set, both sets, or no 
sets. If any bit groups are enabled for modi?cation, then the 
teXture alpha values are tested using the criteria of compari 
son speci?ed in TeXAlphaDiscriminationCtrl but hoW those 
bit groups are to the modi?ed is unique for each bit group. 

In the preferred embodiment there are four criteria of 
comparison Which could be enabled. As discussed above, for 
the comparison to result in a value of TRUE one or more of 
the criteria of comparison enabled by the TexAlphaDis 
criminationCtrl state variable have to be true. If none of the 
enabled criteria of comparison result in a value of true then 
the result of the compare is FALSE. The four criteria of 
comparison Which can be enabled in the preferred embodi 
emnt are as folloWs: 

1) if the alpha value fetched from the memory containing 
teXture data is equal to the TeXtureAlphaRef value, then 
return TRUE. 

2) if the alpha value fetched from memory containing 
teXture data is less than the TeXtureAlphaRef value, 
then return TRUE. 

3) if the alpha value fetched from memory containing 
teXture data is greater than the TeXtureAlphaRef value, 
then return TRUE. 

4) if the alpha value fetched from memory containing 
teXture data is equal to Zero, then return TRUE. 

Graphics pipeline 10 may be included in one integrated 
chip. This chip, in turn, may be one of several components 
of a larger board, such as a graphics adapter board, and FIG. 
3 schematically shoWs such a board 100. This board includes 
memory fetch 12, teXture alpha discriminator 14, teXture 
?lter 16, and memory 102, Which contains the teXture data 
values. As Will be understood by those of ordinary skill in 
the art, board 100 may include additional elements. 

Also, any suitable computer system may be used to 
practice the invention, and FIG. 4 shoWs, as an example, one 
such computer system 110. System 110 includes a central 
processing unit 112, a conventional input keyboard 114, and 
a standard monitor 116. The processing unit includes graph 
ics pipeline 10, Which may be included in an otherwise 
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6 
standard or conventional graphics accelerator, modi?ed as 
described above to incorporate the alpha discriminator unit. 

FIGS. 5A—5H shoW the C++ source code as a detailed 
embodiment of the TeXtureAlpha Discriminator design 
block. This code simulates the function of objects of the 
alpha discriminator design block of FIG. 1, including 
memory fetch 12 and alpha discriminator 14. This code is 
suitable for use in a C++ hardWare graphics architecture 
simulation. This C++ code de?nes an object class called 
TeXture Alpha Discriminator Which performs the process of 
Alpha Discrimination on four streams of 32-bit teXels and is 
controlled by a 16-bit command Word. In a typical graphics 
acceleration architecture, a TeXtureAlpha Discriminator 
object Would be instantiated for each bilinear teXture pipe 
line in the system and placed betWeen the teXture memory 
fetch and the teXture ?lter. The TeXAlphaDicriminationCtrl 
class constructor takes pointer arguments as to Where the 
command Word and each of the four input teXel data values 
can be read from and Where each of the four output teXel data 
values should be Written to. The Go ( ) function should be 
called once for each clock cycle during the run of the 
simulation. 
The data formats used by the detailed embodiment and 

C++ source code of the detailed embodiment are listed in 
FIG. 51. 
As described above, a hardWare component, the alpha 

discriminator, is used to perform the appropriate test, and to 
modify the initial teXture values. As Will be understood by 
those of ordinary skill in the art, a softWare program may be 
used to perform some or all of the functions of the alpha 
discriminator. Any suitable softWare program may be used 
for this purpose, and the design and implementation of such 
a softWare program is Well Within the ability of those of 
ordinary skill in the art. 

While it is apparent that the invention herein disclosed is 
Well calculated to ful?ll the objects previously stated, it Will 
be appreciated that numerous modi?cations and embodi 
ments may be devised by those skilled in the art, and it is 
intended that the appended claims cover all such modi?ca 
tions and embodiments as fall Within the true spirit and 
scope of the present invention. 
What is claimed is: 
1. A method in a computer graphics display system for 

processing a teXture data value, the method comprising: 
identifying an initial teXture data value including more 

than one component; 

determining Whether a discrimination procedure is 
enabled or not enabled; 

if the discrimination procedure is enabled, then perform 
ing a preset test on a component of the teXture data 
value not representing color or distance; 

processing the initial teXture data value on the basis of the 
result of the test to produce a processed teXture data 
value; and 

passing the processed teXture data value to a predeter 
mined element of the graphics display system. 

2. Amethod according to claim 1, Wherein the test has one 
of tWo results, and the processing step includes the steps of: 

processing the initial teXture data value according to a ?rst 
procedure if the test has a ?rst of the tWo results; 

processing the initial teXture data value according to a 
second procedure if the test has a second of the tWo 
results. 

3. A method according to claim 2, Wherein the ?rst 
procedure is to set the processed teXture data value equal to 
the initial teXture data value. 
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4. A method according to claim 2, wherein the second 
procedure is to reset the initial texture value to a preset 
constant value to obtain the processed texture data value. 

5. Amethod according to claim 1, Wherein the performing 
step includes the step of comparing a predetermined refer 
ence value With a pre-identi?ed parameter of the texture data 
value not representing color or distance. 

6. Amethod according to claim 5, Wherein the comparing 
step includes the step of determining if the value of the 
pre-identi?ed parameter is equal to the predetermined ref 
erence value. 

7. Amethod according to claim 5, Wherein the comparing 
step includes the step of determining if the value of the 
pre-identi?ed parameter is less than the predetermined ref 
erence value. 

8. Amethod according to claim 5, Wherein the comparing 
step includes the step of determining if the value of the 
pre-identi?ed parameter is greater than the predetermined 
reference value. 

9. Amethod according to claim 5, Wherein the comparing 
step includes the step of determining if the value of the 
pre-identi?ed parameter is equal to Zero. 

10. A method according to claim 1, Wherein: 
the initial texture data value is a fetched texture data value 

and has a preset number of component bits; and 
the step of processing the initial texture data value 

includes the steps of 
i) identifying a predetermined subset of said number of 

bits, and 
ii) processing the predetermined subset of said number 

of bits according to the test results. 
11. A method according to claim 10, Wherein the step of 

performing a preset test includes the steps of: 

de?ning a group of tests; 

identifying one of the group of tests; and 

performing the identi?ed one of the group of tests; 
Wherein texture data can be tested by all, none or some of 

the de?ned tests, and Wherein it is only necessary to get 
a TRUE result on one of the enabled tests for the texture 
data to be processed as TRUE. 

12. Amethod according to claim 11, further including the 
step of providing a state variable that both identi?es the one 
of the group of tests and identi?es the predetermined subset 
of the number of bits. 

13. A method according to claim 12, Wherein the state 
variable also identi?es Whether the discrimination procedure 
is enabled or not enabled. 

14. Amethod according to claim 1, further comprising the 
step of performing alpha discrimination on every texture 
data element Which goes to a texture ?lter. 

15. Apparatus for processing a texture data value in a 
computer graphics display system, the apparatus compris 
ing: 

means for identifying an initial texture data value includ 
ing more than one component; 

means for determining Whether a discrimination proce 
dure is enabled or not enabled; 

means for performing a preset test on a component of the 
texture data value not representing color or distance if 
the discrimination procedure is enabled; 

means for processing the initial texture data value on the 
basis of the result of the test to produce a processed 
texture data value; and 

means for passing the processed texture data value to a 
predetermined element of the graphics display system. 
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16. Apparatus according to claim 15, Wherein the test has 

one of tWo results, and the processing means includes: 
means for processing the initial texture data value accord 

ing to a ?rst procedure if the test has a ?rst of the tWo 
results; and 

means for processing the initial texture data value accord 
ing to a second procedure if the test has a second of the 
tWo results. 

17. Apparatus according to claim 16, Wherein the ?rst 
procedure is to set the processed texture data value equal to 
the initial texture data value. 

18. Apparatus according to claim 16, Wherein the second 
procedure is to reset the initial texture value to a preset 
constant value to obtain the processed texture data value. 

19. Apparatus according to claim 15, Wherein the per 
forming means includes means for comparing the value of a 
pre-identi?ed parameter With a predetermined reference 
value. 

20. Apparatus according to claim 19, Wherein the com 
paring means comprises means for determining if the value 
of the pre-identi?ed parameter is equal to the predetermined 
reference value. 

21. Apparatus according to claim 19, Wherein the com 
paring means includes means for determining if the value of 
the pre-identi?ed parameter is less than the predetermined 
reference value. 

22. Apparatus according to claim 19, Wherein the com 
paring means includes means for determining if the value of 
the pre-identi?ed parameter is greater than the predeter 
mined reference value. 

23. Apparatus according to claim 19, Wherein the com 
paring means includes means for determining if the value of 
the pre-identi?ed parameter is equal to Zero. 

24. Apparatus according to claim 15, Wherein: 
the initial texture data value is a fetched texture value and 

has a preset number of component bits; and 
the processing means includes 

i) means for identifying a predetermined subset of said 
number of bits, and 

ii) means for processing the predetermined subset of 
said number of bits on the basis of the test results. 

25. Apparatus according to claim 24, Wherein the per 
forming means includes: 
means de?ning a group of tests; 
means for identifying one of the group of tests; and 
means for performing the identi?ed one of the group of 

tests; 
Wherein texture data can be tested by all, none or some of 

the de?ned tests, and Wherein it is only necessary to get 
a TRUE result on one of the enabled tests for the texture 
data element to be processed as TRUE. 

26. Apparatus according to claim 25, further including 
means for holding a state variable that both identi?es the one 
of the group of tests and identi?es the predetermined subset 
of the number of bits. 

27. Apparatus according to claim 26, Wherein the state 
variable also identi?es Whether the discrimination procedure 
is enabled or not enabled. 

28. A 3D graphics rasteriZer chip, comprising: 
a chip substrate; 
a texture memory fetch circuit formed on the chip sub 

strate for fetching initial texture data values including 
more than one component from a memory containing 
texture data; 

a texture ?lter circuit formed on the chip substrate for 
?ltering texture values; and 
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an alpha discriminator unit formed on the chip substrate 
for processing the initial texture data values, and 
including 
i) a determination circuit to determine Whether a dis 

crimination procedure is enabled or not enabled, 
ii) a test circuit to perform a preset test on a component 

of the texture data value not representing color or 
distance if the discrimination procedure is enabled, 

iii) a processing circuit to process the initial texture 
data values on the basis of the result of the test to 
produce processed texture data values, and 

iv) an output to pass the processed texture data values 
to the texture ?lter circuit if the discrimination 
procedure is enabled. 

29. A graphics rasteriZer chip according to claim 28, 
Wherein the test has one of tWo results, and the processing 
circuit includes: 

a ?rst subcircuit for processing the initial texture data 
value according to a ?rst procedure if the test has a ?rst 
of the tWo results; and 

a second subcircuit for processing the initial texture data 
value according to a second procedure if the test has a 
second of the tWo results. 

30. A graphics rasteriZer chip according to claim 28, 
Wherein the test circuit includes means for performing a 
plurality of different types of tests. 

31. A graphics rasteriZer chip according to claim 28, 
Wherein the initial texture values have a predetermined 
number of component bits, and the processing circuit 
includes: 

means for holding a state variable identifying a subset of 
said number of component bits; and 

means for processing the subset of said number of com 
ponent bits according to the results of the test. 

32. An article of manufacture for use With a computer 
graphics display system having a texturing function, 
Wherein the texturing function includes a memory contain 
ing texture data including more than one component and an 
alpha discriminator unit for processing the texture data, and 
Wherein the alpha discriminator unit includes a test circuit 
for performing a plurality of types of tests on a component 
of the texture data not representing color or distance, and a 
processing circuit for processing the texture data according 
to the results of the test to produce processed texture data 
values, the article of manufacture comprising: 

a computer usable medium having computer readable 
program code embodied therein for causing the alpha 
discriminator unit to perform a particular one of said 
plurality of types of tests. 

33. An article of manufacture according to claim 32, 
Wherein said plurality of tests include a group of tests in 
Which a prede?ned parameter is compared to a reference 
value, and Wherein said computer readable program code 
gives a value for the reference value. 

34. An article of manufacture according to claim 32, 
Wherein the alpha discriminator unit further includes means 
to determine Whether a discrimination procedure is enabled 
or not enabled, and the test circuit performs said tests if the 
discrimination procedure is enabled, and Wherein the com 
puter readable program code includes a state variable that 
indicates Whether the discrimination procedure is enable or 
not enabled. 

35. An article of manufacture for use With a computer 
graphics display system having a texturing function, 
Wherein the texturing function includes a memory contain 
ing texture data including more than one component and an 
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alpha discriminator unit for processing the texture data, the 
article of manufacture comprising: 

a computer usable medium having computer readable 
program code embodied therein for causing the textur 
ing function to identify a texture data, (ii) to deter 
mine Whether a discrimination procedure is enabled or 
not enabled, (iii) if the discrimination procedure is 
enabled, to perform a test on a component of the texture 
data not representing color or distance, and to modify 
the texture according to the results of the test. 

36. An article of manufacture according to claim 35, 
Wherein said computer readable program code provides said 
test. 

37. An article of manufacture according to claim 35, 
Wherein the computer readable program code includes a 
state variable that indicates Whether the discrimination pro 
cedure is enabled or not enabled. 

38. A program storage device readable by a machine, 
tangibly embodying a program of instructions executable by 
the machine to perform method steps for processing a 
texture data value in a computer graphics display system, 
said method steps comprising: 

identifying an initial texture data value having more than 
one component; 

determining Whether a discrimination procedure is 
enabled or not enabled; 

if the discrimination procedure is enabled, then perform 
ing a preset test on a component of the texture data 
value not representing color or distance; 

processing the initial texture data value according to the 
results of the test to produce a processed texture data 
value. 

39. A program storage device according to claim 38, 
Wherein the test has one of tWo results, and the processing 
step includes the steps of: 

processing the initial texture data value according to a ?rst 
procedure if the test has a ?rst of the tWo results; 

processing the initial texture data value according to a 
second procedure if the test has a second of the tWo 
results. 

40. A program storage device according to claim 39, 
Wherein the ?rst procedure is to set the processed texture 
data value equal to the initial texture data value. 

41. A program storage device according to claim 39, 
Wherein the second procedure is to reset the initial texture 
value to a preset constant value to obtain the processed 
texture data value. 

42. A program storage device according to claim 38, 
Wherein the performing step includes the step of comparing 
the value of a pre-identi?ed parameter With a predetermined 
reference value. 

43. A graphics adapter board, comprising: 
a memory for containing texture data values; 
a texture memory fetch circuit for fetching initial texture 

data values including more than one component from 
the memory; 

a texture ?lter circuit for ?ltering texture values; and 
an alpha discriminator unit formed for processing the 

texture data values fetched from the memory, and 
including 
i) a determination circuit to determine Whether a dis 

crimination procedure is enabled or not enabled, 
ii) a test circuit to perform a preset test on a component 

of the texture data value not representing color or 
distance if the discrimination procedure is enabled, 




